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Small Building Assessment Tool

Tool Objectives

e Quick assessment tool for potential end users to
evaluate
— demand reduction
— operating cost savings
— occupant thermal comfort impacts

* Only allow users to change most important factors
— Type and size of building
— Location
— Utility rates
— Occupancy schedule
— Demand-limiting parameters
— Equipment efficiency

e Potentially useful as a tool for utilities to promote this
technology
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Recent Updates

Added additional user changeable parameters
— Design lighting and equipment power
— AC rated EER and oversizing

Added demand-limiting strategies

— Limit peak AC demand to % of normal peak day value
— Lighting control

— Shading control

— Alternative setpoint adjustment strategies, including minimum
demand strategy

Added library of electric utility rates for California utilities

Added both AC and total building power and costs

Updated help feature
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File Edit Help

| General | Site Occupancy | Strategies | Costs | Savings | Peak Day Power | Temperatures | Comfort |

Building
Type small Office Building - 8 CA Climate Zgnes |

' Climate Zone 01 (=]
Area 5600 SqFt

Climate Zone 02

DesgLighting Power ﬂ

Design Equipment Fower — Demand-Limiting Assessment Tool
Beta Version o1/ =008, Copyright zoo8,

| i | .
ERE LMY | DAY IR IR

o i — Herrick Laboratories, Purdue Uniwversity.
Equipment MWate: Thias tool provides "quick” estimates of peak demmand
Type reduction along with cost and comifort impacts associated with

a demand-limiting strategy that utilizes adjustment of
building zone temperature setpoints within comfort bounds.
AC Rated EER The results are meant to be representative for a set of

o predefined prototypical buildings and equipment.
AL Cryersizing Factor

Closed Damper Leakage [ 4[] [»] 0% Climate Zone 15 =

Base Case _
Use Default Site

v| Setback Thermostat



Future Work

 Add average kW reduction as an output
 Hold a user workshop

 Modify program structure to allow libraries of
building materials, constructions, and buildings

— enable easier implementation of new building types
e Develop building libraries
 Develop user and reference manuals
e Add variable-air-volume (VAV) capabilities
e Improve in response to user feedback
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Eﬂemand—Limiting Assessment Tool -10| x|

File Edit Help

| General Site | Occupancy | Strategies | Costs | Savings | Peak Day Power | Temperatures | Comfort |

Building
Type smal Gffice Buiding :' _ e CA Climate Zones _
X EE00 e Climate Zone 01 [
rea 5o ' 9 Climate Zone 02
. Gl Climate Zone 03
Cresign Lighting Power L7 W SaFt
Jh Rty =9 Climate Zone 04
Cresign Equipmeant Powear 0.5 W /SaFt [Climate Zone 05
Climate Zone 06

[Climate Zone OF
Climate Zone 03

Equipment Climate Zone 09
Type ® Rooftop AC Climate Zone 10

Climate Zone 11
AC Rated EER. (| L] [»] 17 Climate Zone 12

[Climate Zone 13

AC Owersizing Factor o ] [ ¥ 110% Climate Zone 14
Closed Damper Leakage [4[11] v 0% Climate Zone 15 =
Base Case

ILIse Default Site
v| Setback Thermostat
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File Edit Help

| General Site | Occupancy | Strategies

| Costs | Savings Peak Day Power

Building

Type Small Office Building b

Aed Small Office Building
School Class Wing

Design Lighting fetal store
Restaurant Dining Area

Design EquipmelSchol Gymnasium
Schoal Librarsy -
School ALditorium

Equipment

Type % Rooftop AC

AC Rated EER. 1] K 12

AL Crversizing Factor 1] k| 110094

Closed Damper Leakage |4 B 0%

Base Case

¥| Sethack Thermostat

=10l x|

| Temperatures | Comfort

& A Climate Zones

Climate Zone 01
Climate Zone 072

[Zlimate Zone 03

Climate Zone 04

[Zlimate Zone 05

Climate Zone 06
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Climate Zone 08
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File Edit Help

: General | Site 'Dccupancy 'Strategies | Costs | Savings | Peak Day Power | Temperatures | Comfort |

Design Peak Oocupancy (10096 per 1000 sguare feet

I¥| Lise Default Occupancy Pattern

churlya Scaling 0 O . Weekdays Weekends

all, F F F e | F F F L'.L il

EF"M
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100% -
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File Edit Help

| General | Site | Occupancy | Strategies | Costs | Savings | Peak Day Power | Temperatures | Comfort |

Demand-Limiting Strategies

Limit AC Power Demand to a Percentage of Peak Day AC Power

Mumber of Days for Demand-Limitng Control | 10

Start Time for Demand-Limitng

1200 FM (4] b

Stop Time for Demand-Limiting

GO0 FM (4] b

=10l x|

Lighting Control

IUse Default Lighting Control

Mormal Day Percent of Design Lighting 0%
|| shading Control
Ise Default Shading Contral
Mormal Day Percent of Window Shaded 0%

‘ - -

vl Thermostat Control
lUse Default Setpoints

Mormal Day Occupied Cooling Setpaint

0 L]
Mormal Day Unoccupied Cooling Setpaoint
q] '
Cemand-Limitng Day Frecooling Setpoint
Maximum Cccupied Cooling Setpoint

: .

Start Time for Precoolng  &:00 AM [a]»]

Dermand-Lirmiting Trajectory
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| General | Site | Occupancy | Strategies | Costs | Savings | Peak Day Power | Temperatures | Comfort |
Electric Utility Rates Program FGAE - | PGAEE-19-E-CPP v

Normal Electric Utility Rates CPP Event Electric Energy Changes

Season & SUmmer 0 Winter
e
Start Date i CPP Fates:
G Deak Off Peak Mumber of Days for CPP Rates 10
start 12:00 FM 1000 FrM
summer
e h F AL Moderate CPP Rates High CPP Rates
Without CPP Program Start 12:00 PM 3:00 PM
On Peak Mid Peak Off Peak Ar‘l'l,-'tlme St':lp 3000 B & 00 BM
Erer 0,140 0,102 0072 $kwh
ek Rate 0.305  g/kVWh 0.702  gkwh

Demand 15,04 358 2,00 = 3wy

wWith CPP Program Base Case Selection

On Peak Mid Peak Off Peak Anytime

® Conventional Control WITHOUT CFPF
Energy 0,109 0093 0072 $h

Demand 15,00 3 58 .00 £ Ec g Corventonal Confrol WITH CRF
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File Edit Help
| General | Site | Occupancy | Strategies | Costs | Savings Peak Day Power | Temperatures | Comfort |

Calculate
Base Case: Conventional Control WITHOUT CPP & 07 Hlectrical Costs | O Total Building Electrical Costs ||
_ Annual AC Electrical Cost and Peak Savings
Stratey AC Costs(BESoF [ Savings (%) | Peak AT Power {'u“-.ﬁSqFt} Feak Drm. Rdct. dWSgFt |
Base Case | 664.83 | 0.00 | 235 | 0.00
Demand Limiting | 650.45 | 2.16 | 1.72 | 0.63

Monthly AC Electrical Cost and Peak Savings

Monthly -- Demand-Limiting -- Cost Savings
Costs
($/KSaFt) 2.02
7.23 | -4.98

75.0 557

349
50.0 - - I .
25.0 : ; -
» (0B I I I 1
Jan Feb Mar Apr Jun Jul Aug Sep Oct Now Dec
Month of Year
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i File Edit Help

| General | Site | Occupancy | Strategies .-Eosts | Savings | Peak Day Power Temperatures .'Enm.fort .

| Calculate
' @ AC Power | O Total Building Power j
I
Peak Day Power Comparison
Power -- Base Case
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File Edit Help

| General Site | Occupancy | Strategies Costs :'Sauings Peak Day Power :'Temperatures :_ Comfort

Calculate

Peak Day Temperature
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